ATWS HOd 
91 


Aojour duds yy ‘ATUO ‘Dey ZI “JIVS HOI 


siqval 


duyOdATA—daLNYM 
~~ PuupW 1-OD4/NY—daINYM 
* rayMusuDI], edpy, sjeduroD pv 107 


JoywIOped NM PUP ZI [POW 20F 39S OIN—dYMS 
$,92 IPPON XIS—ATYS HOI 


~ AyUO sew ST [9POW 205 


(zeyULg Sse7]) eye[duioD ¢T [ePOW—JACYUL TIM 


“we SNTduNs HO edDL 
WAH9M J9VULIg GT 10f 1eA9y pun p,qAoy/M LIL ZI OPOAL 


Papoqkey Z] [9POW—PemDM 
JO TOW Wm sro Y-1Z lOPOW ACWHL THM 


NYNEM ZI [POW 107 sipeH eondg e[6mIS—FIYS HOI 


“are 
ALLY 


ay} UO aU aWIOS BUIz}0S 


te 9% T@Poy] 10; prpoqAey—poyup 
jo suvaur ay} oq Avw pur 


JOJO OuAg WWM ZI [PPOW—ATYS HOI 


Taam stow y-17 ‘2 osty “peisenber st n, epnyout 


GZ *eN — SIG "99 PUD Y-1Z 


TEM “2e}UNOD euT]/m 19ND odd], NM OS ‘JeyTUT 
-supil edd], ¥-1 1M ‘e}@1dwWoo ZI [po “FTYS HOI 


Io Anq 0} Juewudinbs az0z 
SBuryoo, asoy, 10} pue 


4¢40 
ES oe 
5 a 
Bag 
Sock 
S3GR 
+ 

gE. 
Oem 
Sed 
ed 

Rig 
ga Re 
e620 
age 
ovTas 


= 
=> 
- 
S 
& 
6 
2 
Q 
. 
3 
& 
= 
s 
€ 
& 
a 


QdTAAAS VOI B SI 4T ‘apeaz 


STEPISP 1OF ALLY VUM 


NAVIM 
AWIM ~ 
d¥YO9M 


ADW2FA © 
LdS6M 
WdAZM 
WNYZ2dA © 
NAYIM ~ 
MHAZM 


WNY2dA 


SOUTHERN CALIFORNIA RADIO 
TELETYPE SOCIETY 


3769 East Green Street 
Pasadena 10, Calif. 


Return Postage Guaranteed 


mu<dmrmj O-U>H DCMAYZTH TO HUSmMZ 


PRICE — 15c 
VOL. 1 JUNE, 195 


Electroute Destributor 


for Tranomitting 
By ED PHILLIPS—W6IZJ 


The following material is a description of 
an all-electronic sending distributor for use 
with the W. U. 1-A Tape Head. It. includes 
both timing and tape advance functions, and 
has as an output a single pole double throw 
keying relay which may be used to key a 
tone oscillator, as is common in our two 
meter terminal units, or to key a frequency 
shift exciter for low’ frequency operation. 

A mechanical distributor is simpler and 
more reliable in general than an electronic 
one but the construction requires machine 
shop facilities which are beyond the reach 
of many experimenters. Units could be built 
with simple hand tools, but. the performance 
would probably leave much to be desired, 
particularly with regard to reliability and life. 

The unit to be described here can be built 
with a soldering iron and usual hand tools, 
plus some sort of oscilloscope. The adjust 
ments are few and simple, and the performance 
is adequate. The sending speed is about ten 
percent slower than the maximum possible 
with 60 wpm printers, but this can be corrected 
is desired. 

The circuit as described is complete and 
suitable for amateur use. However, some of 
the parts used are not easy to obtain, and 
substitution may be necessary. For this reason, 
the description is intended to be more one of 
the general technique than of the particular 
circuitry employed. The reader may wish to 
modify the unit to fit in with existing equip- 
ment, or fufill particular requirements. It is 
hoped that the information given will be suf- 
ficient to make this possible. 

A brief description of the operation of the 
1-A with a conventional distributor will be 
given before describing the electronic unit in 
detail since the operations performed are 
the same in each case and the operation of the 
mechanical unit is easier to visualize, Figure 
1A. is a diazram of the mechanical distributor 
and associated circuitry which is used when 
operating with a keying relay. In this case, 
the relay is energized to produce a marking 
signal. The brush B rotates in a clockwise 
direction as a speed of approximately 368 
rpm when a signal is being transmitted, and 
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rests on the stop contact when the tape 
is stopped. The width of each contact is 
chosen such that the brush rests on the 
stop contact for 31 milliseconds, and on 
each of the other contacts for 22 milli- 
seconds. The contacts numbered 1 to 5 
are wired to the corresponding contacts 
in the tape sensing unit, and a circuit is 
closed from the distributor contact to 
the keying relay whenever a hole in the 
tape appears under the appropriate con- 
tact. The stop contact is wired directly 
to the keying relay. An additional con- 
tact on the distributor operates the ma; 
net which advances the tape, and 
closed once each revolution of the di: 
tributor, 


The sequence of operations is illustra 
ed in Figure 1B, which shows the wave- 
form and timing of the various signals 
in the circuit. The first five lines show 
the relative ‘timing of the signals at 
each of the distributor contacts with re- 
spect to the beginning of the start in- 
terval, while the last line shows the 
current which would be supplied to the 
keying relay in order to send the letter 
“Y" "In this case there would be holes 
in the tape in positions 1, 3, and 5. The 
operation of sending a letter signal starts 
when the brush moves from the stop 
contact to the start contact, opening the 
keying relay and producing’ a space sig- 
nal during the 22 ms spent passing over 
the start contact. The brush now reaches 
contact No. 1 and since there is a hole 
in the tape at this point the circuit is 
closed to the relay and it is energized to 
send a mark signal in the No. 1 position. 
In a similar manner, no current is ap- 
plied to the relay in position No. 2 and 
a space signal is sent. In this way the 
complete signal is built up and trans- 
mitted. When the brush returns to the 
stop (print) position, the auxiliary con- 
tacts close and energize the tape ad- 
vance magnet, and the tape is moved 
into position for the next letter. Instead 
of being considered as a switch, the 
distributor and battery may be thought 
of as a pulse generator which produces 
impulses of the proper length and in the 
proper time sequence on each of the 
leads coming from the contacts. This is 
exactly the operation performed by the 
electronic unit to be described next. 


Figure 2 is a block diagram of the 
unit.” The important parts are a timing 
oscillator which produces pulses spaced 
22 ms (corresponding to the basic sig- 


nal unit length), a ring counter and 
diode switching network, and a DC amp- 
lifier which operates the keying relay. 
‘An additional circuit is provided to op- 
erate the advance magnet at the begin- 
ning of each stop period, The ring 
counter produces pulses at the cathodes 
of diodes No. 1 through No. 5 which cor- 
respond exactly to those produced by the 
mechanical distributor, and shown in 
lines 1 to 5 in Figure 1B, These are 
applied through the tape sensing con- 
tacts to the grid of an amplifier tube, 
which in turn energizes the keying relay. 
The diodes are used to prevent coupling 
of signals between the various cathodes 
when they are connected to the common 
contact of the tape head. The stop tube 
produces a pulse similar to that pro- 
duced by the stop contact of the dis- 
tributor, but is 44 ms long instead of 31. 
This is the only difference in the timing 
sequence of the electronic distributor 
and will be explained in more detail in 
the next section. This stop pulse is also 
coupled through a diode directly to the 
guid of the relay amplifier. At the be- 
ginning of each stop pulse the thyratron 
tube is triggered and discharges a con- 
denser into the tape advance magnet, 
moving the tape ahead. The waveforms 
shown in Figure 1B apply to the elec- 
tronic distributor if the stop interval is 
lengthened to 44 ms. 


The timing oscillator runs at a fre- 
quency of 45 cycles, and is synchronized 
from the 60 cycle power line. The re- 
quired frequency ratio of three to four 
is obtained by first multiplying the 60 
cycles to 180 cycles and then dividing 
by four with a blocking oscillator, which 
produces the required 45 cycle’ pulses 
directly. 


This completes the description of the 
block diagram. Before the actual circuit 
schematic is discussed the operation of 
the ring counter and the timing oscillator 
will be discussed in greater detail, since 
they form the heart of the unit. 


Figure 8A is a schematic diagram of 
a portion of the ring counter channel and 
shows tube No. 5, the stop tube, and the 
start tube. The table in the figure 
shows the voltages at various points in 
the circuit before, during and after con- 
duction of the stop tube. 


The gas counter tubes used are three 
electrode cold cathode neon tubes; the 
third electrode is a starter anode which 
serves ‘the same purpose as the grid in 
an ordinary thyratron or vacuum tube. 
With 130 volts between the anode and 
cathode, and with the starter anode tied 
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to ground, the tube will not fire. If 
the voltage on the starter anode is raised 
to about 65 volts, a glow will start be- 
tween it and the cathode, initiating a 
discharge between the anode and the 
cathode, At this point the voltage be- 
tween the anode and cathode drops to 
about 70 ‘volts (assuming a suitable 
series plate resistor) and is substantially 
independent of the cathode current. The 
discharge will continue until the anode to 
cathode voltage is dropped below about 
50 volts for a period of about one milli- 
second, in which case it will cease to 
conduct current. 


The operation of the counter is ex- 
plained with the aid of Figure 3B. As- 
sume that none of the tubes are con- 
ducting current, and that the plate volt- 
age is held at 130 volts by some manner. 
45 cycle pulses of approximately 20 
volts. amplitude are applied to each 
starter anode through the 1000 mmf 
coupling condensers. Since a minimum 
voltage of 65 between starter anode and 
cathode is needed to fire the tube, none 
of the tubes will conduct. Assume that 
tube No. 5 is then fired by a suitable 
means. The voltage on the starter anode 
of the stop tube will rise to the same 
voltage as the cathode of tube No. 5, 
or approximately 60 volts as the 1000 
mmf grid condenser is charged through 
the resistor connecting it to the cathode 
of the No. 5 tube. The next pulse which 
is applied to the starter anode line will 
cause the stop tube to fire. Since the 
voltage drop is only 70 volts, and since 
the cathode condenser is uncharged, the 
voltage at the plate will drop from 130 
volts to 70 volts. At the same time, since 
the condenser in the cathode of tube No. 
5 is charged to plus 60 volts, the volt- 
age between plate and cathode of tube 
No. 5 drops to 10 volts. As current 
continues to flow into the cathode circuit 
of the stop tube the condenser will be- 
come charged, and the voltage at the 
plate will rise to 130 volts as indicated 
by the waveform at A in Figure 3B. At 
the same time the cathode condenser of 
tube No. 5 is discharged by the 22k 
resistor in parallel with it, and the volt- 
age across No. 5 returns’ to 130 volts. 
The cathode condensers are made large 
enough to prevent this voltage drop from 
exceeding 70 volts until the tube is de- 
ionized, and does not fire again. 


The action described has resulted in 
the transfer of conduction from tube No. 
5 to the stop tube. If the same circuit 
was used between the stop tube and the 
next tube, a similar transfer of current 
from the stop tube to the start tube 
would occur with the next pulse applied 


to the starter anodes, In this manner, 
the current would be transferred from 
the start tube to tube No. 5, and so on 
down the line to tube No. 5 again, and 
the cycle just described| would begin 

ain. To Summarize, each time a pulse 
is applied to the starter anode line the 
tube whose starter anode is returned to 
the cathode of a conducting tube will be 
fired and the conducting tube extinguish- 
ed. This action will continue ag long as 
pulses are applied to the starter anode 
ine. 

If this timing sequence were used, the 
stop pulse interval would be the same 
length as the selector pulse intervals, 
and improper operation of some printers 
would result. The extra resistor and 
condenser in the cathode of the stop 
tube are used to lengthen the stop pulse 
by the following method. As shown in 
C, Figure 3B, the voltage at the starter 
anode of the’ stop tube rose to plus 60 
volts within a very short time after tube 
No. 5 started to conduct, and the com- 
bination of this voltage and the 20 volt 
pulse was sufficient to fire the tube. 
The voltage Cl which represents the 
starter anode signal for the start tube, 
is prevented from rising rapidly enough 
to permit the start tub2 to fire on the 
first pulse following the one which fires 
the stop tube, The one megohm rheostat 
and the 0.05 mfd. condenser cause the 
voltage to rise along on the curve as 
shown in the figure and the start tube 
fires on the second pulse following the 
one which fires the stop tubs, This sets 
the stop interval at twice the normal in- 
terval or 44 ms. With this stop period 
the speed of the distributor is 337.5 
operations of 56.25 words per minute. It 
should be possible to increase this speed 
by reducing the stop period to one and 
a half unit intervals by increasing the 
pulse rate during the stop interval. 

A switch is provided to short the 
condenser at the junction of the rheostat 
and the 2.7 meg. starter anode return 
resistor of the start tube. The voltage 
at the starter anode is’ then held at 
ground level, and the start tube cannot 
fire. This provides a convenient start 
and stop switch for the distributor. | If 
the switch is thrown at any point during 
the operation of sending a letter the 
counter continues to operate until the 
stop tube fires and the magnet is op- 
erated. At this time the counter ceases 
to operate, and the stop tube continues 
to conduct current until the switch is 
thrown to the start position, Thus, an 
operation is never interrupted _ inthe 
middle of a letter, and no impulses are 
lost or letters garbled when starting and 
stopping the unit. 
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FIGURE 1—BASIC MECHANICAL DISTRIBUTOR 
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Before continuing, it should be noted 
that the 727A tubes are not generally 
available, and were used here only be- 
cause they were already on hand. The 
1021 or OA4-G are possible substitutes, 
although slight circuit modifications 
would probably be required. Hot cathode 
thyratrons such as the 6D4 or 884 will 
work very well, but. would require ad- 
ditional circuit modifications. The reader 
is referred to the references listed at 
the end of the article for further infor- 
mation on the design and operation of 
gas tube counter circuits. 


Figure 4A is a schematic diagram of 
the timing oscillator and Figure 4B 
shows typical waveforms. The synchron- 
izing signals are developed by the 10 
henry inductance and the 1 mfd and 0.1 
mfd ‘condensers in the grid circuit. They 
form a circuit between point A and 
ground which is series reasonant at 60 
cycles and parallel reasonant at 180 
cycles. A 60 cycle voltage is applied 
to this point through a rheostat and a 
non-linear resistor (thyrite). The current 
through the thyrite rises rapidly with 
increasing voltage, and when fed from 
a sine wave voltage this current is rich 
in third harmonic. Since the circuit 
shown represents a low impedance at 
60 cycles and a high impedance at 180 
cycles the voltage at point A is essent- 
ially a pure 180 cycle sine wave and is 
adjusted by the series rheostat to about 
thirty volts peak to peak. The rest of 
the circuit is a standard blocking os 
lator frequency divider using a TV verti- 
cal blocking oscillator transformer. The 
output pulse is taken from a 1 k poten- 
tiometer in the cathode of the oscillator 
tube, Adjustment of the circuit will be 
described in connection with the descrip- 
tion of the complete distributor. 


The complete schematic diagram of 
the distributor is given in Figure 5. The 
operation of the various parts has al- 
ready been discussed, but will be review- 
ed again. A 60 cycle signal from the 
power line is multiplied to 180 cycles 
by a frequency tripler circuit and used 
to synchonize a blocking oscillator run- 
ing at 45 cycles. The 45 cycle pulses are 
used - to operate a “ring of seven” 
counter circuit, and the cathode signal 
voltages of six of these tubes are used 
to operate the tape head in the same 
manner as a mechanical distributor 
would. The pulse from one of these 
tubes is lengthened to 44 ms and used 
for the stop signal. It is also used to 
trigger a thyratron which operates the 
tape advance magnet. The signal from 
the common contact of the tape head is 
applied to the grid of an amplifier tube 


with a keying relay in the plate. The 
contacts of this relay are connected to 
the terminal unit in the same manner as 
the keyboard contacts of a regular 
machine. A switch is provided to start 
and stop the counter. In the stop posi- 
tion the mark contacts of the keying 
relay are closed and my be connected 
in series with the machine contacts, so 
that no extra switching need be per- 
formed in changing from keyboard 
sending to tape sending. 


Several points should be considered 
which were not discussed in connection 
with the description of the component 
circuits. In the first place, no descript- 
ion has been given of the keying relay 
circuit. In order to speed operation of 
the relay it has been placed in the plate 
circuit ‘of the amplifier tube, which 
places the plate resistance of the tube 
in series with the relay inductance and 
speeds current build up and decay. The 
signal from the common contact of the 
tape head is applied to the grid through 
a resistor network which provides bias 
for the tube. In practice, the potentiom- 
eter in the grid is used to set the operat- 
ing current to the required level. A 
1400 ohm millisec relay was used in the 
original unit, and required an operating 
current of 10 ma. Other relays might 
require more or less current. The Sigma 
4F relay should be entirely satisfactory 
in this circuit, and a coil resistance of 
2500 ohms would be about right. The 
relay current is adjusted by measuring 
the Voltage at the cathode of the ampli- 
fier tube (TP-2) when the start-stop 
switch is in the stop position, and ad- 
justing R8 until the voltage equals the 
operating current desired, measured in 
ma. It is possible to reduce the bias 
encountered with slow relays by adjust- 
ing this control for best sending, but 
normally a current of about twice the 
minimum closing current will be satis- 
factory. The grid voltage drops below 
cutoff at the end of a keying signal, so 
the decay of current in the relay coil 
is very rapid. 


In the diagram shown the keying relay 
contacts are connected in series with the 
keying relay contacts in the terminal 
unit, and since the relay is closed in 
the stop position, no additional switching 
is necessary. However, when the plate 
power is turned off the relay will open, 
so a switch is provided which shorts 
these contacts when the line switch is 
in the off position. 


The timing oscillator adjustments are 
simple, but require the use of an oscillo- 
scope. The first step is to apply the 
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60 cycle signal to the tripler circuit 
with the B. 0. tube out of its socket, and 
observe the voltage at TP-1. With the 
circuit constants shown it should be a 
reasonably good 180 cycle sine wave, In 
the original unit the inductor used was 
a small power supply filter choke, and 
the inductance was adjusted by varying 
the air gap on the choke until the best 
waveform was obtained. This coincides 
approximately with the maximum out- 
put voltage. The rheostat R1 should be 
adjusted then to produce about thirty 
volts peak to peak. 


Replace. the B. O. tube. Return to 
Figure 4B. The grid waveform of the 
blocking oscillator when adjusted cor- 
rectly is shown in B. In order to ob- 
serve this waveform without disturbing 
the circuit operation it would be necess- 
ary to use a high impedance input probe 
for the oscilloscope. This can be avoided 
by observing the voltage at TP-1 in- 
stead, as shown in A.- Each time the 
blocking oscillator triggers it puts a 
small indentation in the signal, as shown. 
The grid resistor R2 is adjusted until 
these occur every fourth cycle. This 
completes the adjustment of the blocking 
oscillator. If the inductance used has a 
low Q the 180 cycle will haye some 60 
cycles present also, but this will not 
seriously affect the timing. 


When the blocking oscillator adjust- 
ment is completed turn R4 so as to 
reduce the pulse voltage on the arm to 
zero and place the start-stop switch in 
the start position. Under these con- 
ditions the counter should not function, 


and one tube will remain conducting. 
Increase the pulse signal until the 
counter starts to operate, which is in- 
dicated by the motion of the glow from 
the cathode of one tube to the next in 
the line. When the counter is operating 
the glow will be seen to move rapidly 
from one cathode to the next, and the 
pulse amplitude is adjusted until this 
operation is uniform, The next adjust- 
ment is made on R5, the stop pulse 
length control. With’ the oscilloscope 
connected to the cathode of one of the 
other counter tubes observe the length 
of the cathode pulse. Then connect the 
scope to the cathode of the stop tube 
and adjust R5 until a pulse of double 
length ‘is obtained. With the values 
shown this should occur in the middle 
of the range of the rheostat. 

Throw the start-stop switch to stop, 
at which time the counter should stop 
opcrating, with the stop tube remaining 
in conduction. Then adjust R3 for proper 
relay current, as already described. As 
a final check of the counter operation 
connect the oscilloscope to the plate load 
resistor of the counter. A series of 
negaive pulses should be seen as soon 
as the start-stop switch is thrown to 
start. These correspond to the firing of 
each tube, and should appear in groups 
of seven, spaced 22 ms apart, with a gap 
of 44 ms and then another group of 
seven. If this is not observed, turn R5 
back to zero resistance and readjust R4 
until a regular spacing of 22 ms is ob- 
served between all the pulses, At this 
point readjust R5 for the double length 
stop pulse. 


FIGURE 3(A) Schematic Diagram, Ring Counter Unit 
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The tape head should now be con- 
nected, and the operation of the tape 
advance mechanism observed. With the 
circuit values shown no trouble should 
be encountered with this part of the 
circuit. It is necessary to use a paper 
condenser .in the plate circuit of the 
thyratron. If trouble is experienced due 
to the thyratron not extinguishing each 
time it is triggered, try reducing the 
size of the grid coupling condenser and 
increasing the bias, 


The distributor is now in operating 
condition and ready to send. As men- 
tioned before, adjustment of the relay 
drive current’ while observing the send- 
ing may produce a better signal. 


The circuit schematic includes a dia- 
gram of the power supply used in the 
original distributor. The power require- 
ments are approximately 30 ma at 250 
volts, one ampere at 6.3 volts and a half 
a milliampere at the bias voltage of 
-120 and -30, The power transformer 
used was 550 volts center tapped at 40 
ma, and provided the correct. operating 
current for the VR tubes without any 
series resistor. If a higher voltage 
power transformer is used the series 
resistor to the VR tubes should be ad- 
justed for about 40 ma. total current. 
Under these circumstances it is advisable 
to add an 0.1 mfd bypass condenser 
between the +250 volt terminal and 
ground to keep the power supply im- 
pedance low at the blocking oscillator 
plate return point. 


‘The VR tubes shown may be replaced 
by the somewhat cheaper VR-150 and 
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(A) Schematic Diagram 


FIGURE 4—45 CYCLE BLOCKING OSCILLATOR DETAILS , 


VR-105, ‘The neon lamps NE-2 may be 
replaced by any other 1/25 watt lamps 
without series resistors in the base. 


No difficulties have been encountered 
in the operation of this distributor, and 
it has not been necessary to readjust 
any of the controls since they were 
originally set. However, the stop inter- 
val control R5 has also’been used as a 
ding speed control, with interesting 
results. Some machines will print with 

ngle unit stop period, corresponding 
eed of 64.3 wpm and this adjust- 
made by reducing R5. Similarly, 
if desired, the stop interval may be 
lengthened beyond 44 ms to reduce the 
speed of sending. This has been sug- 
gested as a means for improving copy 
under poor signal conditions, but no ex- 
periments have been performed to date. 
Once the operator is familiar with the 
operation of the unit the adjustment of 
the speed control may be made by listen- 
ing to the speed of the clicks from the 
tape advance magnet. 


Complete circuit diagram is shown on 
pages eight and nine. 
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FIGURE 5—COMPLETE SCHEMATIC 


2504 60% 


THYRITE 
GE0355083-Gi 


RTTY 


DIAGRAM, ELECTRONIC SENDING DISTRIBUTOR 


oc = 


AIL Rs 
All C's 
Capi 


How 
60U 


To) 
SEE TEXT 


YW (Unless Noted) 
200 V Paper (Unless Noted) 


in mfd, 


C—Ceramic 


SEE TEXT 


120K 


-30K 


D-6ALS, 6H6, or high back resistance, 
100 PIV Xtal Diodes 


10 RTTY 


The Twin City RATS 


On Monday, May 4th, a group of 11 
of the Twin City gang interested in 
RTTY met at the home of Boyd “BeeP” 
Phelps, WOBP, Minneapolis. 

Present were: 


WOVER WOUYI 
WOHFU WORWF 
WecTw W2MGG 
WOKKP W®2BP 
WOFFW 


Emil Wold (W. U.) 
Ed Johnson (Minn. Mining) 


Four others were out of town, sick or 
working. 


The meeting was informal with BP 
acting as Quick Brown Fox, the position 
of Lazy Dog was unfilled, and HFU was 
appointed RY to get out future meeting 
notices. Simple receiving and FSK units 
were shown and discussed as well as in- 
dividual problems and general gab. It 
was decided to hold meetings on the first 
Monday of every month at the home of 
WOBP and an invitation is extended to 
all interested persons. 


Projection slides have been offered by 
W6NRM /W9TCS, as well as at least two 
inspection trips to nearby commercial in- 
stallations.. The meeting adjourned to 
the ham shack and lab of BP where 
printing from magnetic tape was demon- 
strated, followed by refreshments of 
varying viscosity. 


Wents on Vacuum Pube 
Keyer 


When using a vacuum tube keyer to 
operate the receiving selectors of a 
Model 12 Teletype, erratic operation may 
result due to uneven spring tension of 
the selector latch springs. 


A simple way to test is to apply about 
22% volts from a heavy-duty B battery, 
one side to the common terminal on the 
selector assembly, and then touch the 
other battery terminal to terminals 1, 2, 
3, 4 and 5 in turn. If each selector trips, 
the operation is satisfactory. If any 
latch does not trip, and is not binding, 
and assuming the armatures have proper 
clearance and travel, then the latch 
springs are probably too stiff. The as- 
sembly should be taken apart, and each 
spring given the same tension. If any 
springs are too stiff, a third to a half 
turn may be clipped off to weaken them. 
Weak springs may be stretched to stiffen. 


—W. G. Ludgate, W7LU 


Armed Forces Day 
WMevsage 


RYRYRYRY RYRYRYRY NDW NDW 
RYRYRYRY RYRYRYRY NDW NDW 


RYRYRYRYRYRYRY NDW NDW BT 


It is essential to the National Defense 
that Radioteletype Circuits achieve a 
dezree of reliability at least equal to 
that of Radiotelegraph X An important 
factor in achieving this reliability is a 
source of personnel who are familiar 
with the techniques and equipments used 
in Radioteletype Communication X With- 
in the last few years there has been a 
growing interest in Radioteletype for 
Amateur Radio Communication X The 
individual amateur has proved that the 
skill and knowledge gained from the 
pursuit of his hobby stand him in good 
stead in both industry and in Military 
Service X While the number of amateurs 
who are able to copy this message is 
comparatively small comma the recent 
aetion of the Federal Communications 
Commission comma in opening additional 
amateur bands to frequency shift keyed 
ission comma has provided a new 
opportunity for amateur activity X We 
are confident that radio amateurs will 
meet this opportunity with their usual 
enthusiasm comma energy comma and 
ingenuity X George I Back Major Gen- 
eral USA Chief Signal Officer W B 
Ammon Rear Admiral USN Director 
Naval Communications Gordon A Blake 
Brigadier General USAF Director of 
Communications BT AR 
15% of the SCRTS copied this Armed 
Forces Day message. 


A NOTE ON THE W6NRM- 
W9TCJ AFSK CONVERTER 
RTTY, APRIL, 1053 


A small item was left out of the circuit 
diagram of the AFSK Converter. A mica 
capacitor of .005 mfd should be connected 
between the midpoint connection of the 
two 20K resistors (6H6 Diode Load 
Resistors) and ground. This is the point 
where the two secondaries of the Mark 
and Space Audio Transformers are con- 
nected together. Also to the mid-point 
between the 220K resistors. The effect 
of this addition is to give crisp in- 
dication to Magic Eyes or Oscilloscope 
Tuning Indicator, yet, does not distort 
the output waveform of the D-C Teletype 
signal output. 

—wercs 
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Make and Break RI7Y 


--a Challenge 


BY FORREST BARTLETT—W60WP 


Briefly, the approach here has been 
to develop a fixed signal-to-noise ratio 
by means of limiter-filter action and then 
“detect” the signal portion of the result- 
ant output to use as the driving voltage 
for a positive on-off keyer connected in 
series with the printer signaling loop. 


Except for the “Clamp” action of the 
FSK marking frequency, the system 
closely parallels the ratio type converter 
used for F-1. Need for the Clamper is 
obviated, to a large degree, by high 
selectivity ahead of the first limiter, en- 
abling it to function chiefly on’ one 
frequency with noise and other compon- 
ents sufficiently attenuated to preclude 
blocking when the desired signal is 
present. 


A block diagram is shown. The actual 
converter is less complicated than the 
diagram might imply. 


The two filters are FL-5 surplus Range 
units, unaltered. They are both con- 
nected to pass 1020 cycles—‘range” 
hook-up. The first limiter restricts con- 
verter input to 1020 cycles, plus noise 
and attenuated QRM.~ In ‘the limiter 
stage this conglomeration is built up to 
the same output level. The second filter 
tablishes the ratio of signal-to-noise 
amplitude. An amplifier brings the level 
up for the detection process. The detector 
is merely a biased diode which passes 
the signal but rejects the noise. The 


6sL7 


output of this diode is again amplified 
and then rectified in a second diode. The 
resultant DC voltage is used to cut off 
the grid of the 6L6 keyer tube. An RC 
filter is used in the signal rectifier to 
knock out “shot” type interference which 
may pass through the ratio detector. 


With no signal, there is no bias ap- 
plied to the 6L6 and mark current flows 
through the printer loop. Thus, operation 
of the converter is on the spacing funtion. 
To reverse the operation for “mark” sig- 
nals requires either the addition of a 
relay, or a secondary bias supply for the 
keyer tube in conjunction with a reverse 
hookup of the signal rectifier. I shall 
probably incorporate the latter arrange- 
ment when I “Finalize” the converter 
circuit for construction of a permanent 
unit. 


But at this writing, the outline above 
comprises the M. A.B, circuit now in 
use. In addition to the mark-space re- 
versal, there are other improvements 
that could be worked on the present 
haywire version. For one thing, the re- 
quired audio input is too great.’ By ef- 
ficient use of voltage step-up trans- 
formers in place of resistance coupling 
and by properly matching the FL-5’s I 
believe I can lick this problem. 


‘There’s no particular reason for using 
1020 eps except that suitable filters in 
the form of the FL-5 or FL-8 are cheap 
and easy to obtain. 


1ST. STAGE 
70 RCVR. FILTER LIMITER FILTER ar 
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Traffic Met News 


EMILE DUVAL, W6FLW 


“The Southern California Radio Tele- 
type Society Net operates every Tuesday 
evening at 7:30 p. m. on 147.85 me. 


BULLETIN—Attention all members of 
the Tuesday Evening Net: 


By a vote of the SCRTS members 
present at the meeting of May 23, 1953, 
the Tuesday Evening Net Roll Call will 
begin at 7:30 p. m., effective June 2. 


A second Roll Call will be held at ap- 
proximately 8:00° p. m. and all late 
stations are requested to wait until then 
before calling in. 


Net Activities Committee, 


Net Control Stations Appointed for the 
Month of June, 1953. 
June 2—W6EZJ (W6IZJ Acting) 
June 9—W6GFI 
June 16—W6IZJ 
June 23—W6KNI 
June 30—W6NAT 


Net Committee requests that stations 
have a preamble comparable to the one 
listed below which was used by W6CLW 
on May 12, 1953. A tape will be furnish- 
ed to those who have tape transmitting 
equipment and others should ask one of 
these stations to run the tape for him on 
his night as Net Control. 


1) First order of business is call of station 
according to the following procedure: 


W6AAA de RTNET W6XXX (Net Control) 
RTNET de W6AAA (no) tfe (Ans. Station) 
WG6AAA de RTNET QRK (5) (Net Control) 


(0—No Signal) 
(1—Detectable Signal) 
(5—Perfect Copy) 


Stations will be called from alphabetical list of 
recently active stations. Following the list 
cal RTNET will call QRU? for uncalled or late 
stations. 


2) Second order of business will be dispatch 
of traffic by reporting stations, All trans- 
missions of traffic will be under the direction 
of RTNET Control Station. 


3) Third order of business will be entertain- 
ment of requests by net stations for miscel- 
laneous communications. Such requests should 
be short and no communications will be trans- 

i without clearance of RTNET Control 


Fourth order of business will be retrans- 
n of RTNET announcements and QRU? 
for any stations not previously checked in. 


5) Last order of business will be transmission 
of net communications under the direction of 
RTNET Control Station. No station will en- 
gage in any independent communication with 
another net station 


Activities for the Month of May are 
as follows: 


May 5—W6CL, N. C.—12 Checkins. 


W6AEE W6FLW W6PNW 
‘wecL. W6KNI WERL. 
W6DEO W6NAT ‘W6sCQ 
W6EV W6NWM WolZs 


May 12—W6CLW, N. C.—16 Checkins. 


W6AEE WOEZP ‘wesc 
W6cL W6EV WewYH 
WocLwW W6NAT W6FLW 
W6DEO WeNWM Wolds 
W6GFI W6RL 


WG6KNI checking in via W6EV 
WOTCS checking in via W6AEE (40 meters) 


May 19—W6AEE, N. C.—12 Checkins. 


W6AEE W6FLW wescq 
WecL. weollv W6KNI 
WeCLW WoNWM W6NAT 
W6EV W6RL. WolZs 


May 26—W6EV, N. C.—13 Checkins. 


W6AEE W6FLW W6NWM 
WéCL. wolZs wesca 
WecLW W6KNI WeWYH 
W6CMQ W6NAT W6EV 


W6MSG—Paso Robles, 40 meters 


Emile Duval is out of town for about 
a month and will make next month’s 
appointments when he gets back. 


RITY is the Official Publication 
of the 


Southern California Radio 
Teletype Society 

and is published for the benefit 

of all Radio Teletype Amateurs 
and Experimenters. 


Permission to copy is granted 
provided credit is given. 


For Informateion regarding the 

SCRTS contact the following: 
Wé6CLW—Ed Simmons 
W6AEE—Merrill Swan 
W6SCQ—Lewis Rogerson 

For Traffic Net Information: 
W6FLW W6IZS 


For “RTTY” Information: 
W6CL 


W6CLW 
W6AEE 


W6DEO 
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Comments from Readers 


“My QST arrived today and I noted 
the column or so of comments re RTTY 
frequencies, Unquestionably, 7140 is the 
best frequency on forty in this area. It’s 
easier to sandwich in between foreign 
phones than it is to continuously dodge 
the very frequent CW QRM on 7070 and 
7090. On eigthy, 3620 has been out from 
the beginning here because of active traf- 
fic net circuits. I have made some late 
evening efforts on this band but have 
given it up for the time being. On 
twenty, I have no basis for comments 
since I have yet to hear an amateur 
RTTY station there.” 

—W60WP 


“Received the April issue, congratulat- 
ions on the excellent work. Its a valu- 
able source of information to all our 
RTTY friends. Can you tell me the 
names of any West Coast hams who have 
been able to set a_32-V series Collins 
transmitter up for FSK (without wreck- 


ing it?)” WwiTWP 


“Am looking forward to the May issue 
and that electronic distributor article.” 
—Lou Buck 


“It was sure nice to QSO with you 
via W3PYW the other evening. Would 
like to try again when you are also re- 
laying a 2 meter station. I don’t ex- 
pect to be on 40 or 80 myself until fall 
because I must spend all my available 
hamming time sudying for the D. C. Bar 
examination. Hope to practice Patent 
Law sometime this year if successful in 
the tests.” 

—W3RHX 


“Here’s hoping you fellows keep within 
your 850 cycles shift and have no bad 
RY tapes or reversed signals.” 

—KLTADD 


“L’ve just started terminal equipment 
Model 12 ordered first of April and 
here yet. Have 500 watts on all 
but 15 meters.” 


—W®ONME 


“I have prepared a short notice on 
the ‘SCRFS’ and ‘RTTY’ for insertion 
in our magazine. Thanks for mentioning 
us in your latest issue.” 

—T3. WINOA, Radio & Televison News 


Haven't been active for several months 
due to lack of any time, but hope to get 
back on shortly, if all goes well.” 

—73, Ken, WTIHI 


“I like the ‘RTTY’ April No. 4. If 
possible, please send me the back issues. 
Let me know the charges, The equip- 
ment here is a 14 printer and a No. 12 
for transmitting. Just getting on the air. 
Hope to hook up with some of the boys 
on the air. Am mostly on 3620 now.” 

—Ray, W9GRW 


“Here’s my check for your very fine 
RTTY magazine. I enjoyed it very much. 
not too active RTTY wise as of the 
moment. Get started on another project 
and dropped RTTY for the moment. Sure 
get the urge tho’ when I hear the FSK 
and some of these days I'm going to 
get reinstalled. Have all the equipment 
both commercial and choke made filters 
and all I need to do is to hook it up. 
So-o-0-0 it shouldn’t be too long.” 

—18, Andy, W3NL 


“I have checked with the Local Tele- 
phone Co. and one of the boys there is 
trying to see what he can find out about 
old and obsolete equipment. Western 
Union here doesn’t know what happens 
to their old gear. So if you can tell 
me by what means you fellows have ac- 
quired Model 12 and 15, ete., I would 
appreciate it very much. I have en- 
joyed your magazine very much, Keep 


’em coming.” 
—Frank, W4KFK 


“Thanks for sending me your bulletin 
in response to my inquiry some time 
ago, I find it very helpful and am 
keeping them on file until I can get set 
up. As it is now, all I have is an old 
VFX-680 in need of something or other. 
I will be outside for a year or so going 
to school, I hope. Maybe I can pick up 
a piece of equipment or two if finances 


permit.” 
—KLTAKD 


“RTTY is terrific! Your coverage in 
the Model 12 is terrific! Keep up the 
good work, I am quite excited about the 
statement in the No. 4 issue that an 
electronic distributor diagram yould ap- 
pear in the next issue. A friend and 
myself have been working on one for 
quite a while but guess you beat us to 
it. When it is completed I will send 
you specifications and diagrams. I'll have 
to sign off now as I have to shovel snow 
(April 27) off the side walk. Don’t 
laugh! We had about three inches of 
very cold snow not more than two weeks 
ago.” —Stanley Fierston 


“I find this magazine very interesting 
and a MUST for any amateur, ho is 
interested in Teletype. 

—VE2ANM 
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“Hope to hook-up with your gang 
often on FSK bands. Presently only 
active on two meters AFSK.” 

78, W2AKE 


“Greetings from the East Coast. Had 
quite a bunch of VHF Teletypes around 
here for a while but with lack of interest 
in some, and shift to low frequencies 
by others things are a little slack at 


present.” 
—WS3PKF 


“Keep ’em printing” —Pete, W2TLY 
“I am not on the air at present as I 
expect to be on the West Coast for three 
or four months, and before I left Chi- 
cago, I turned my complete equipment 
including printer over to another ham. 
I expect to be in Pasadena sometime the 
latter part of the summertime and would 
enjoy having the opportunity to meet you 

and the rest of the RTTY gang.” 
—George, W9FJO 


“Have the works in TT (Model 12 
and tape gear but not on yet). W6JZ 
also has it all and is on. “W6ITH and 
W6DOU about wind up the Bay Area 
TT gang that I know of.” 
—Fred, W6HFK 
How about W60WP and W6RZL who 
are active? Ed. 


“Is it possible to purchase back issues 
of ‘RTTY?’ Please quote price on all 
back issues that are available and hold. 
—W2SDE 

RTTY still has back issues. Ed. 


“Have been trying to gather all the 
info I can because I do not have too 
much on hand and no one near by with 
whom I can discuss my problems.” 
—WS8LCH 


“Just came up from the basement 
where the first holes were made in what 
is to be my first converter.” 

—Ray, W8KFA 


“T have a 21-A and a 12 receiving 
distributor for sale. Also a Model 25 
BRAND NEW, its a different version 


of the 21-A.” 
—W2EHW 


“I have enjoyed the last two issues 
of RTTY very much and wish to con- 
gratulate you and your associates on 
the effort you must put forward to make 
it possible. Please enter my subscription 
and the following three... . ” 
_wsDLT 


REGULAR MEETING OF THE 
SCRTS 


The regular meeting of the Southern 
California Radio Teletype Society was 
held at Shorty Griggs, W6RL in El Se- 
gundo, California on Saturday, May 23, 
1953, with Shorty and Jim Childress act- 
ing as Hosts. 


The meeting got off to a late start 
because of the great distance some of the 
members had to come, but a lot of 
business and discussion was crowded into 
the evening. 


Ed Simmons, W6CLW again acted as 
General Chairman, while Lewis Roger- 
son took on the job of Secretary and 
Treasurer. Emile Duval took over the 
Net Activities to start the evening off. 
By popular vote the time of starting Net 
Roll Call has been advanced to 7.30 in- 
stead of 8:00 o'clock starting with the 
June 2nd Net Gathering. 


A discussion was held on low frequen- 
cy operation and comments and idea: 
were exchanged by the different mem- 
bers. This discussion took place partly 
in the dark as Shorty had a slight over- 
load on the light circuit which kept the 
circuit breaker and some of the members 
busy bringing back the lights. 


_Ed Phillips, W6IZJ, gave a talk and 
displayed his Electronic Transmitting 
Distributor running some tape through 
a 1-A tape transmitter. The thing is a 
little beauty and works like a charm. It 
is described in this issue of the bulletin. 


After the meeting was adjoumed Jim 
Childress fired up the barbecue gadget 
and served some mighty fine hamburgers 
along with plenty of refreshment. ‘The 
gang voted the feast as one of the best 
they had ever tasted. Thanks Shorty 
and Jim—a swell job. 


There were 32 present at the meeting 
consisting of the following: 


W6AEE WewyH WONYF 
‘WéICS WeILW W6BAE 
WelZs ‘W6FGS W6ZBV 
WwecL, WécMQ W6CYR 
WeDRL wellv WéFNW 
W6KNI WéeBwQ WOGFI 
W6EV W6FLW ‘W6éCLW 
W6CNM WweMYC WeRL 
Art Addaway = W6CAP W6SCQ 
Jim Childress  W6NSS W6EKO 


Miss Ann Cheaney (YL of Jim Childress) 
Mrs. Hannah (XYL of W6BAE) 
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TAPE 


-.... So my best to the gang fron. 
WIAW, Hartford. CU on often as time 
here permits. Guess it goes to Marv 
now. W2PAT de W1AW. 


te 


+... We should really shift into high 
or overdrive now that WIAW is with 
us. W9TCJ de W3PYW. 


ae 


in electronics we 


ip’s 


The neatest trick 
have seen in a long time is Ed P 
(W6IZJ) Electronic Distributor. 


eee 


.... WIAW, WIBGW and W3PYW de 
W2PAT. (80 meters). 


tee 


+... Merrill I sure enjoyed your last 
bulletin, sent you a nice letter. Can't 
stay long. W6AEE, W9TCJ de W3PYW. 


tee 


We are sorry to hear that Shorty, 
WE6RL broke a couple of ribs after the 
meeting at his place in May. Shorty is 
up and around again but will probably 
have to take it easy for a while. 


tee 


...+. W6OWP de W6GJU at Los Angeles. 
National Guard Station A F S Day. 


...+.Thave been very busy with Waco 
Disaster traffic lately and hayen’t been 
on as much as usual de W5QDD. 


KGAC, Rudy purchased a Model 12 
from W6EV and had plans for getting 
on the air immediately but providence 
stepped in and put Rudy to work, so now 
we have to wait until Rudy get some 
spare time to fix up his terminal unit. 


be 


..+.+. W6AEE de K6EV, Santa Barbara 
transmitting M A B_ using standard 
equipment. (Make and Break, Ed). 


ake 


.... Bob was thru Portland last summer 
and visited Temple W7VS and myself. 
We had a great time talking back and 
forth here in the shack via buzzer and 
key ....de W7LU Portland. 


bake 


W6CAP Bob has put up a very beauti- 
ful 60 ft. telephone pole and is in the 
process of accumulating a coaxial job. 
We should hear Bob on two meters soon. 


tee 


.... Am on Auto Start now so will be 
set up on 7140. So how we doing. This 
is WOUVL located in Pierre, So. Dakota. 


the 


.... Say Phil, I read your fine article 
in latest issue of RTTY about the FSK 
exciter for your Collins ART-13, It 
looks very good. W2JAU de W9TCJ. 


tee 


If W6ILW can get the bugs out of 
his terminal unit he will be on two 
meters very shorty. It seems as tho the 
secondary of the tone oscillator trans- 
former is shorted and if a new one 


can be located everything will-be honky 
dory. 


tH 


W6CYR de W6CMQ. Do you copy 
The net is looking for you. ga. 


aka 


Jim Perkins, W6CYR has been heard 
in the Los Angeles area on two meters 
this past week, Well that is news as 
we have been waiting for Jim to fi 
his yard work so he could get back on. 

P. S. Jim is in Santa Ana. 


tee 


“Will try to make the net after I 
rebuild the terminal unit. 
—Bob, W6JAU 


